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ABSTRACT

The 2019 -2020 Investment Plan Update for the Clean Transportation Program  (also
known as the Alternative and Renewable Fuel and Vehicle Technology Progra m) guides
the allocation of program funding for Fiscal Year 2019 -2020. This 2019 -2020 Investment
Plan Update coversthe eleventh year of the program and reflects laws, executive orders,

and policies to reduce greenhouse gas emissions, petroleum dependence, and criteria
pollution emissions. It details how the California Energy Commission determines the
goal-driven priorities of the program by incorporating input from stakeholders , the
Disadvantaged Communities Advisory Group, and the Clean Transportation Pro gram
Advisory Committee and by analyzing project opportunities for funding. These
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EXECUTIVE SUMMARY

Over the past decade, California has led the nation in combating climate change through
aggressive greenhouse gas (GHG) emission reduction goals and innovative funding
programs. The



pollutants. Reducing air pollution is of particular importance from an equity context,
given that air quality burdens fall disproportionately  on vulnerable and disadvantaged
communities within the state.

To help address these goals, the California Legislature passed Assembly Bill 118 (Nufiez,
Chapter 750, S tatutes of 2007). This legislation created the A Iternative and Renewable
Fuels and Vehicle Technology Program (now known asthe Clean Transportation
Program ), which is administered by the Energy Commission. With funds collected from
vehicle and vessel regi stration, vehicle identification plates, and smog -abatement fees,
the Clean Transportation Program  fund s



through the Clean Transportation Program , has provided funding to cities, counties,

school districts, universities, private compani es, and other organizations throughout the
state to pursue a wide variety of alternative fuel and advanced vehicle technology
projects. A detailed summary of all projects funded to date by the Clean Transportation

Program can be found in Table ES -1, which is sorted by each specific funding area.



Table ES-1: Clean Transportation Program Awards as of March 1, 2019

Cumulative
Funded Activity Awards to Date | # of Projects or Units
(in Millions)*

Alternative Fuel Production

Biomethane Production $76.8 27 Projects
Gasoline Substitutes Production $39.5 16 Projects
Diesel Substitutes Production $74.2 26 Projects
Renewable Hydrogen Production $7.9 2 Projects

Alternative Fuel Infrastructure

9,655 Charging

1 i 1 *%
Electric Vehicle Charging Infrastructure $94.9 Connectors
. 64 Public Fueling
Hydrogen Refueling Infrastructure $140.6 Stations, plus Fleets
E85 Fueling Infrastructure $13.7 59 Fueling Stations
Upstream Biodiesel Infrastructure $4.0 4 Infrastructure Sites
Natural Gas Fueling Infrastructure $24.1 70 Fueling Stations

Alternative Fuel and Advanced Technology Vehicles

Natural Gas Vehicle Deployment*** $86.8 3,152+ Vehicles
Propane Vehicle Deployment $6.0 514 Trucks
Hybrid and ZEV Deplqyment (In_cluding CVRP, HVIP, $32.0 10,700 Cars and
and Low-Income Mobility Incentives) 150 Trucks
Advanced Technology Freight and Fleet Vehicles**** $126.3 54 Demonstrations
Related Needs and Opportunities
Manufacturing $43.6 21 Manufacturing Projects
Workforce Training and Development $30.2 17,440 Trainees
Fuel Standards and Equipment Certification $3.9 1 Project
Sustainability Studies $2.0 2 Projects
Regional Alternative Fuel Readiness $11.4 52 Regional Plans
Centers for Alternative Fuels $5.6 5 Centers
Technical Assistance and Program Evaluation $5.7 n/a
Total $829.4

Source: California Energy Commission. Totals may not match due to rounding. *Includes all agreements that have been approved at
an Energy Commission business meeting or are expected for business meeting approval following a notice of proposed award. For
canceled and completed projects, includes only funding received from the Clean Transportation Program, which may be smaller than
initial award.



Geographically, Figure ES -2 illustrates the distribution of Clean Transportation Program
funding throughout the state divided by air district.

Figure ES-2: Clean Transportation Program Funding by Air District (in Millions)

= San Joaquin
= Bay Area
m Sacramento

= Yolo-Solano

Monterey
$117

_ Other NorCal
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' \_$32

$11

-

= South Coast
= San Diego

= Other SoCal Districts

| | $13
$24.8 = Statewide
$254

Source: California Energy Commission. As of March 1, 2019. Totals may not match due to rounding.

The Energy Commission is committed to ensuring all Californians have an oppor tunity
to participate in and benefit from programs and services. In 2015, the Energy
Commission adopted a resolution that committed the agency to optimizing fair and

equal opportunities for economically disadvantaged and underserved communities

(among othe rs) to participate in and benefit from Commission program S. As depicted in
Figure ES-3, roughly 40 percent of Clean Transportation Program project fund s have
been awarded to projects within disadvantaged or low -income communities or both .
When excluding Cl ean Transportation Program projects that occur statewide or without

an applicable site address, this funding share is closer to 50 percent.

The Energy Commission is also committed to ensuring that the Clean Transportation
Program provides direct benefits for disadvantaged communities , who are
disproportionately burdened by pollution and socioeconomic challenges. On June 21,

2019, Clean Transportation Program staff solicited feedback on the March 27, 2019 ,
draft of this investment plan from the Disadvantage d Communities Advisory Group,

which was established under Senate Bill 350 (  De Ledn, Chapter 547, Statutes of 2015) to
review and advise the Energy Commission and the California Public Utilities Commission
to determine whether proposed programs will be effe ctive and useful in disadvantaged



communities. The Disadvantaged Communities Advisory Group made a series of
recommendations on the  Investment Plan , including moving 100 percent of program
funding toward zero -emission fuels ; funding projects exclusively in and benefit ing
disadvantaged communities; prioritizing and investing in community outreach and
engagement; expanding support for workforce development; increasing transparency



and vehicle technology to contribute to the goals of the program; the anticipated
barriers and opportunities associated with each fuel or technology; and the effect of
other investments, policies, programs, and st atutes .

The funding recommendations in this report are guided by, and complementary to,

energy policies and regulations . In particular, Executive Order B -48-18 directs the state
government to work with the private sector and other levels of government to d eploy at
least 5 millio n zero -emission vehicles in California by 2030. The executive order also

calls for the installation and construction of 250,000 electric vehicle charging ports,

including 10,000 direct current fast charg ing ports, and 200 hydrogen -refueling stations
by 2025.

To date, the Clean Transportation Program has funded (or committed to funding) the
installation of  about



2019 -2020 Investment Plan Update

Assembly Bill 1314 (Wieckowski, Chapter 487, Statutes of 2011) reduced the scope of
the annual Clean Transportation Program  investment plan to an update. The update
builds on the work of previous investment plans while highlighting differences from
those previous years. The resulting funding allocations are intended to reflect the

unique technological and market conditions for each of these fuels and technologies , as
well as state goals, policies, and directives . These are discussed in Chapters 3 through 5
of this report, which describe the barriers and opportunities associated with zero -

emission vehicle infrastructure, advanced technology freight and fleet  vehicles, low -
carbon fuel production , and other related activities

For FY 2019 -2020, a total of $95. 2 million has been made available for the purposes
described in this investment plan update. Table ES -3 shows the proposed funding
allocations for FY 2019 -2020, and Table ES-4 outlines the funding allocations of the two
most recent investment plan updates. The proposed emphasis on zero  -emission vehicles
and infrastructure for FY 2019 -



Table ES-4: Previously Approved Investment Plan Allocations (in Millions)

Category Funded Activity 2017-2018* 2018-2019
Electric Vehicle Charging Infrastructure $16.6 $94.2%*
Hydrogen Refueling Infrastructure $19.4 $20
Zero-Emission Vehicle )
Manufacturing $4.9
Infrastructure $8.5
Workforce Training and Development $3.4
Emerging Opportunities $0.4 -
Advanced Technology . .
i Advanced Freight and Fleet Technologies $17.5 $17.5
Vehicle Support
Alternative Fuel .
i Low-Carbon Fuel Production and Supply $22.9 $12.5%**
Production
Natural Gas Vehicles | Natural Gas Vehicles $10.0 -
and Infrastructure Natural Gas Fueling Infrastructure $2.1 -
Total $97.2 $152.7

Source: California Energy Commission. * Funding allocations for FY 2017-2018 were revised at the January 9, 2019,
business meeting to the numbers shown here. **In FY 2018-2019, one-time legislative authority was granted for the Clean
Transportation Program use about $57.5 million in older program funds for zero-emission vehicle infrastructure. ***For FY
2018-2019, the Clean Transportation Program fund and the Greenhouse Gas Reduction Fund each provided $12.5 million
for Low-Carbon Fuel Production and Supply. Only the $12.5 million from the Clean Transportation Program is shown
here.
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CHAPTER 1:
Introduction

California has been at the forefront of national efforts to combat climate change since

the passage of the Global Warming Solutions Act of 2006, which established a goal of

reducing statewide greenhouse gas (GHG) emissions to 1990 levels by 2020 .! Senate Bill
32 established a goal of 40 percent below 1990 levels by 2030. 2 Executive Order B-55-18
established a goal to achieve carbon neutrality as soon as possible, and no later than

2045, and achieve and maintain net negative emissio ns thereafter. 3

Despite the federal government

11


https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf
https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://medium.com/@GavinNewsom/a-sustainable-world-can-start-in-california-df8c0d1332d4

12


https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-16.pdf
https://ww3.arb.ca.gov/cc/inventory/data/data.htm
https://ww3.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf

types

13



workshop s to discuss previous versions of the report with the Clean Transportation
Program Advisory Committee on November 8, 2018 , February 6, 2019 , and August 5,
2019 . Representatives from fuel and technology industry groups, nongovernmental

entities, other state agencies , and the public are able to discuss and commenton  drafts
of this document during these meetings and through

14


https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=18-ALT-01

CHAPTER 2:
Context of the 2019 -2020 Investment Plan

Implementation of the Clean Transportation Program

The California Energy Commission has followed a consistent ap proach toward
implementing the  Clean Transportation Program  since the beginning of the program.
This approach, as summarized in Figure 1, begins with an annual investment plan

update that determines the coming fiscal -year funding allocation for categories of
projects. ¥ Energy Commission staff initially proposes funding allocations based on
consideration of policy priorities such as air quality standards, environmental justice,

and zero -emission vehicle deployment; evaluation of complementary funding or

regu lations; identification of the primary market and technological opportunities and
barriers; and the greenhouse gas (GHG) emission reduction potential of alternative fuels
and technologies (both near -term and long -term ). Before official adoption by the Ener gy
Commission at a public business meeting, the investment plan update is proposed and
revised across several drafts and incorporate s stakeholder input from  public Clean
Transportation Program  Advisory Committee  meetings .

Each investment plan update ident ifies funding allocations for particular segments of

the supply chain for alternative fuel or vehicle technologies. The funding allocat ions
typically do not determine the specific focus of future funding solicitations. Based on

these funding allocations,t  he Energy Commission subsequently issues a series of
competitive solicitations, known as grant funding opportunities (GFOs, designated as

15


https://efiling.energy.ca.gov/getdocument.aspx?tn=223420.

of proposed awards (NOPA) for each solicitation. The NOPA ranks each application by
score and provides a proposed funding amount for each proposal in order of score until
available funding within the solicitation has been recommended for award. For

speciali zed agreements with certain partner agencies, the Energy Commission may
develop interagency agreements without using the solicitation process.

16



implemented alternative funding and financing mechanisms , when appropriate
these mechanisms has respective strengths and weaknesses , and the Energy
Commission weighs these options ~ when developing the funding implementation
strategy for each allocation. The most prominent funding mechanisms used for the
Clean Transportation Program by the Energy Commission are described below.

17

. Each of



more appropriate as technologies and markets mature and are being tested with
a pilot program for electric vehicle charging equipment

18



and encouraging their presence and patrticipation in Clean Transportation
Program workshops.

19


https://ww2.energy.ca.gov/sb350/DCAG/
https://efiling.energy.ca.gov/getdocument.aspx?tn=223585
https://efiling.energy.ca.gov/getdocument.aspx?tn=223585
https://ww2.energy.ca.gov/contracts/transportation.html#GFO-18-603
https://ww2.energy.ca.gov/contracts/transportation.html#GFO-18-603
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30

The Energy Commission plans to continue and enhance existing efforts and implement
new activities to ensure that participation in the Clean Transportation Program  reflects
the rich and diverse characteristics of California. These plans include:

20



solicitation. The benefit -cost ratio is typically given greater scoring weight in

solicitations that focus on technologically mature and commercially established project
types. In recent solicitations, this preference has also been incorporated as part of the
general scoring criteria and as a potential tiebreaker in the event of proposals receiving
equal scores.

Summary of Program Funding

As of March 2019, the Energy Commission has approved nearly $830 million in Clean
Transportation Program  funding . A summary of these agreements by fu el type is
provided in Figure 2, and a more detailed listing of Clean Transportation Program
awards to date is shown in  Table 1. The agreements support a broad portfolio of fuel

types, supply chain phases, and commercialization phases. In many cases, proje cts are
in progress, with ongoing siting, installation, construction, and demonstrations. Major

highlights of the  Clean Transportation Program  funding port folio through March 1,
2019, include:
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serve California school districts and will help provide air quality benefits to
children and local communities.
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Table 1: Clean Transportation Program Awards as of March 1, 2019

Cumulative
Funded Activity Awards to Date | # of Projects or Units
(in Millions)*
Alternative Fuel Production
Biomethane Production $76.8 27 Projects
Gasoline Substitutes Production $39.5 16 Projects
Diesel Substitutes Production $74.2 26 Projects
Renewable Hydrogen Production $7.9 2 Projects
Alternative Fuel Infrastructure
Electric Vehicle Charging Infrastructure** $94.9 g’gsoir?::;g%?g
Hydrogen Refueling Infrastructure $140.6 64 Fueling Stations
E85 Fueling Infrastructure $13.7 59 Fueling Stations
Upstream Biodiesel Infrastructure $4.0 4 Infrastructure Sites
Natural Gas Fueling Infrastructure $24.1 65 FueILianggrSatgggns and
Alternative Fuel and Advanced Technology Vehicles
Natural Gas Vehicle Deployment*** $86.8 3,152+ Vehicles
Propane Vehicle Deployment $6.0 514 Trucks
Hybrid apd ZEV DepI_o_yment (Including CVRP, HVIP, $32.0 10,700 Cars and
and low-income mobility incentives) 150 Trucks
Advanced Technology Freight and Fleet Vehicles**** $126.3 54 Demonstrations
Related Opportunities
Manufacturing $43.6 21 Manufacturing Projects
Workforce Training and Development $30.2 17,440 Trainees
Fuel Standards and Equipment Certification $3.9 1 Project
Sustainability Studies $2.0 2 Projects
Regional Alternative Fuel Readiness $11.4 52 Regional Plans
Centers for Alternative Fuels $5.6 5 Centers
Technical Assistance and Program Evaluation $5.7 n/a
Total $829.4

Source: California Energy Commission. Totals may not match due to rounding. *Includes all agreements that have been approved at
an Energy Commission business meeting, or are expected for business meeting approval following a notice of proposed award. For
canceled and completed projects, includes only funding received from the Clean Transportation Program that may be smaller than
initial award.
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Using funds from the  Clean Transportation Program , the Energy Commission has also
leveraged the additional investment of private and other public funds. Figure 3 shows

the amount and percentage of match funding for Clean Tra nsportation Program  awards
by fuel type, totaling just over $ 860 million. However, this represents only the minimal,
contractually obligated amou  nt of match funding provided toward Clean Transportation
Program projects; the actual amount of investment prom pted by the Clean
Transportation Program  funding exceeds this amount

Figure 3: Match Funding and Percentage for Clean Transportation Program Projects by
Fuel Type as of March 1, 2019 (in Millions)

$9.8, 1|%

$98.1,11% $171.0,20%

= Biomethane

$61.0,7% = Ethanol

= Biodiesel /
Renewable Diesel

&

$103.4, 129,  Electric

$222.1,269 Hydrogen

= Natural Gas

$196.0, 23%
Source: California Energy Commission. As of March 1, 2019. Totals may not match due to rounding. *Some
agreements, such as those focused on multiple fuel types, regional readiness plans, or workforce training, cannot be

readily categorized by fuel type.

The geographic distribution of Clean Transportation Progra m funding is shown in  Table
2, sorted by air district.

24



Table 2: Clean Transportation Program Awards by Air District as of March 1, 2019

Air District Cum_ulati_vg Awards Cumula_tive Nu_mber
(in Millions) of Projects Sites*

San Joaquin $301 171
Bay Area $117 438
Sacramento $32 101
Yolo-Solano $11 65
Monterey $13 50
Other Northern California Districts $24.8 118
South Coast $254 563
San Diego $42 270
Other Southern California Districts $23 154
Statewide $12.2 12

Total $830 1,942

Source: California Energy Commission. Totals may not match due to rounding. *Each agreement has one or
more project site; each project site is a distinct geographic location where agreement work is conducted.

Clean Transportation Program Funding for Disadvantaged
Communities

The Energy Commission also seeks to increase the participation of disadvantaged and
underrepresented communities from a diverse range of regions in implementing the

Clean Transportation Program . As depicted in Figure 4, roughly 40 percent of Clean
Transportat ion Program project funding has gone into disadvantaged communities as
defined by CalEnviroScreen. When excluding Clean Transportation Program projects that
occur statewide or without an applicable site address, this funding share is closer to 50
percent.

However, the funding amounts of  project s are not a complete metric for assessing the
benefit of a projectto disadvantaged communities.  For instance, investmentsinto large -
scale fuel production  or vehicle manufacturing  plants might provide economic benefi  t
to a region but may also risk increasing localized criteria emissions from fuel

production or vehicle manufacturing . Similarly, investingin zero-emission refueling
infrastructure within a disadvantaged community might reduce local tailpipe emissions

but might overlook the mobility needs of local residents. Given these realities, the
Disadvantaged Community Advisory Group recommended that the Energy Commission
revise the approach of the program toward defining, measuring, and tracking the
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program benefits toward disadvantaged communities.  2* The Energy Commission  will
explore new methods for advancing equity within the Clean Transportation Program,

such as encouraging partnerships with community -based organizations and community
organizers in grant applicati  ons, expanding the membership of the program Advisory
Committee , and identifying new metrics beyond project location  to evaluate the impacts
of the program grants on local communities.

Figure 4: Clean Transportation Program Funding Toward Disadvantaged Communities (in
Millions)

$166.1 20%_‘ = Disadvantaged

Communities

$286.4 35%
= Low Income
Communities

= | ow Income and
Disadvantaged
Communities

= Neither Low Income
nor Disadvantaged
Communities
0,
367 1% |, Statewide or Not
$37.2 4% Applicable

Source: California Energy Commission. Totals may not match due to rounding. As of March 1, 2019.

$332.9 40%

Funding Allocations

The proposed funding allocations for FY 2019 -2020 are outlined in Table 3, and the
funding allocations of the two most recent investment plan updates are outlined in  Table
4. In the event that a different amount of funding is available, the allocations in this

document may be revised in subsequent versions or amended after final adoption.

Beginning with FY 2017 -2018, the Clean Transportation Program  is now required to
fund program support costs from the motor vehicles registration fees that provide
funding for the program. Historically, these program support costs were paid from a

21 SB 350 Disadvantaged Communities Advisory Group,
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different funding source that was sup ported by commercial and residential utility
surcharges. These program support costs are now reflected in the funding allocations.

Table 3: Proposed Investment Plan Allocations for FY 2019-2020 (in Millions)

Category Funded Activity 2019-2020
Light-Duty Electric Vehicle Charging Infrastructure $32.7
Zero-Emission ) - .
) Medium- and Heavy-Duty Zero-Emission Vehicles
Vehicles and $30
and Infrastructure
Infrastructure
Hydrogen Refueling Infrastructure $20
Alternative Fuel .
i Zero- and Near-Zero-Carbon Fuel Production $10
Production
Related Needs and
Opportunities Workforce Development $2.5
Total $95.2

Source: California Energy Commission

Table 4: Most Recent Approved Investment Plan Allocations (in Millions)

Funded Activity 2017-2018* | 2018-2019 U”egjﬁg‘stfred
Electric Vehicle Charging Infrastructure $16.6 $94.2 $44.1
Hydrogen Refueling Infrastructure $19.4 $20 $23.7
Manufacturing $4.9
$8.5 $2.5

Workforce Training and Development $3.4
Emerging Opportunities $0.4 - -
Advanced Freight and Fleet Technologies $17.5 $17.5 $17.5
Low-Carbon Fuel Production and Supply $22.9 $12. 5% $12.5
Natural Gas Vehicles $10.0 - -
Natural Gas Fueling Infrastructure $2.1 - -

Total $97.2 $152.7 $100.3

Source: California Energy Commission. *Funding allocations for FY 2017-2018 were revised at the January 9, 2019,
business meeting to the numbers shown here. *Unencumbered funds include funding from FY 2017-2018 and FY 2018-
2019 that has not yet been reserved for a funding solicitation or dedicated to a specific agreement. As of June 12, 2019.
***Eor FY 2018-2019, both the Clean Transportation Program fund and the Greenhouse Gas Reduction Fund each
provided $12.5 million for Low-Carbon Fuel Production and Supply. Only the $12.5 million from the Clean Transportation

Program is shown here.
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Clean Transportation Program Benefits and Evaluation

The Energy Commission periodically reviews and evaluates its implementation of the

Clean Transportation Program  to improve program efficiency, identify future funding

needs, and sel ect higher -quality projects. Much of this is performed in -house by
reviewing previous investment plans, reviewing funding solicitations, comparing past

awards, visiting sites, surveying  Clean Transportation Program  grantees, and performing
other program an alyses.

National Renewable Energy Laboratory Program Benefits Guidance
Report

The Energy Commission has worked with the National Renewable Energy Laboratory

(NREL) to develop an approach for quantifying the petroleum displacement, GHG

reduction, and air -quality benefits of projects funded by the Clean Transportation
Program , which is required by Assembly Bill 109 (Nufiez, Chapter 313, Statutes of 2008).

In 2014, NREL issued a Program Benefits Guidance draft report that describes its

method for categorizing  and assessing a series of benefit categories. 2?2 The methods and
results of this report are discussed in the 2014 Integrated Energy Policy Report ( IEPR)
Update , and the assessment was subsequently updated in the 2015 and 2017 IEPRs The
most current and thor  ough discussion of the benefits report for the Clean
Transportation Program  can be found in Appendix D of the 2017 IEPR?Z The benefits
report will subsequently be revised as part of the 2019 IEPR toward the end of 2019.

For 2017, NREL analyzed updated Clean Transportation Program  project data for

projects totaling $ 622.4 million, consisting of all ~ Clean Transportation Program  projects
with directly quantifiable benefits and equal to 83 percent of all Clean Transportation
Program -funded projects through June 2017. In reviewing the Clean Transportation
Program , NREL analyzed two categories of benefits: expected benefits and market
transformation benefits.

Expected benefits are defined as the benefits most likely to occur from Clean
Transportation Program  proj ects being executed successfully, assuming a one  -to-one
substitution of existing fuel or technology with a new fuel or technology. Staff
emphasizes
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Market transformation benefits correspond to the core mission of Clean Transportation
Program to transform the California transportation system into a low -carbon, low -
emission system of alternativ. e fuel and vehicle technologies. Market transformation
benefits are more challenging to quantify because they are assessments of how Clean
Transportation Program  -funded projects will contribute to reducing the barriers of

future alternative fuel and techno logy markets. Because of the greater uncertainty from
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meet long -term GHG reduction goals . More information on expected  Clean
Transportation Program  benefits can be found inthe 2017 IEPR

Figure 5: GHG Reductions From Expected and Market Transformation Benefits in
Comparison to Required Market Growth Benefits

Source: NREL

NREL is updating estimated benefits for 2019 using a similar method. Given the
challenges of calculating market transformation benefits
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Table 7: Expected Annual Air Pollution Emission Reduction Benefits From Clean

Transportation Program-Funded Projects (as of June 2017)

Project Type

NOx Reductions

PM2s Reductions

(Tonnes/Year) (Tonnes/Year)

Year 2020 2025 2030 2020 2025 2030
Fuel .

Electric Chargers 1.89 1.57 1.57 0.19 0.19 0.07
Infrastructure
Fuel

Hydrogen 9.31 8.51 9.25 0.94 1.05 0.43
Infrastructure

CVRP & HVIP Support 7.06 6.44 1.83 0.11 0.09 0.05
Vehicles Medium- & Heavy-Duty | 7.52 12.43 11.52 0.23 0.25 0.22

Manufacturing 537.17 |1,126.14|1,201.45| 7.55 19.68 | 28.13

Total | 562.95 [1,155.09(1,225.62( 9.02 21.26 | 28.90

Source: NREL

Related Policies and Goals
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Table 8: Greenhouse Gas, Fuel, and Air Quality Goals and Milestones

Policy Origin

Objectives

Goals and Milestones

Assembly Bill 32

GHG Reduction

Reduce GHG emissions to 1990 levels by 2020

Senate Bill 32

GHG Reduction

Reduce GHG emissions to 40 percent below 1990
levels by 2030

Executive Order B-55-18

GHG Reduction

Achieve carbon neutrality by 2045

Low Carbon Fuel Standard

GHG Reduction

Reduce carbon intensity of transportation fuels in
California by 10 percent by 2020 and 20 percent by
2030

Increase zero-emission vehicle infrastructure

Senate Bill 1383

Senate Bill 1368

GHG Reduction

GHG Reduction in
Electricity Sector

33

Reduce emissions of short-lived climate pollutants
to 40 to 50 percent below 2013 levels by 2030

Limits long-term investments in baseload




AB 32, SB 32, and the Greenhouse Gas Reduction Fund

Assembly Bill 32 (Nufiez, Chapter 488, Statutes of 200 6), also known as the Global
Warming Solutions Act of 2006, required CARB to adopt a statewide GHG emission limit

for 2020 equivalent to the statewide GHG emission levels in 1990. Executive Order S3-
05 also set an objective of reducing emissions to 80 per cent below 1990 levels by 2050,
which is consistent with an Intergovernmental Panel on Climate Change analysis of the

emissions trajectory that would stabilize at mospheric GHG concentrations at 450 parts
per million CO ,e and reduce the danger of catastroph ic climate change.

Senate Bill 32 (Pavley, Chapter 249, Statutes of 2016) amended the Global Warming

Solutions Act of 2006 to extend the emission targets of AB 32. The amendment set a

statewide GHG emission limit for 2030 equivalent to 40 percent below em ission levels in
1990. In September 2018, Executive Order B-15-18 establish ed a new target to achieve
carbon neutrality by 2045 . AB 32 and SB 32 directed CARB to develop a climate change
scoping plan to describe the approach that California will take to re duce GHG emissions
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standard. These credits can be used or sold to offset deficits caused by high -carbon
fuels that exceed the annu al carbon intensity standard. Through this mechanism, the
LCFS allows the market to determine what mix of fuels will be used to achieve the

program carbon intensity reduction goals.

LCFS credits and deficits are denominated in metric tons of CO ,e Credit pr ices reached
all-time highs in 2017 and 2018, as shown in Figure 6, ranging from a low of $22 in May

2015 to a high of $190 in January 2019. % As of March 2018, 459 certified transportation
fuel pathways were available for use under the LCFS, and 255 partie s were registered for

transactions under the LCFS, including oil refiners, biofuel producers, and electric and
natural gas utilities. 7

Figure 6: Average Monthly Low Carbon Fuel Standard Credit Prices

Source: California Energy Commission. Data from the LCFS Monthly Credit Price and Transaction Volumes July 11,
2018. Spreadsheet is available at https://www.arb.ca.gov/fuels/Icfs/dashboard/creditpriceserieswithoutargusopis.xIsx.

The LCFS has significance for the Clean Transportation Program in several ways. Most
important, the Energy Commission frequently relies on LCFS -derived carbon intensity
numbers in numerous phases of Clean Transportation Program implement ation. This
reliance is due to the LCFS program life  -cycle analysis of GHG emissions, the specificity
of the analysis to California, and the consistent method of calculation across fuel

pathways. The life -cycle GHG emission numbers are used in assessing th e opportunities

26 California Air Re sources Board. March 13, 2019. LCFS Monthly Credit Price and Transaction Volumes July

2018 Spreadsheet . Available at
https://lwww.arb.ca.gov/fuels/Icfs/dashbo ard/creditpriceserieswithoutargusopis.xIsx..

27 California Air Resources Board. March 2018. Staff Report: Initial Statement of Reason s for the Proposed
Amendments to the Low Carbon Fuel Standard Regulation. Available at
https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm.
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from different alternative fuels within the investment plan update, estimating the GHG
reduction potential from applicants during solicitations, and analyzing Clean
Transportation Program benefits.

The LCFS also provides a direct financial incentive per gallon, kilowatt  -hour, therm, or
kilogram to the producers and distributors of low -carbon alternative fuels. At the recent
12-month average price of about $144 per credit, the LCFS value of an alternative fuel
offering a 50 percent GHG emiss ion reduction compared to gasoline would be about
$0.75 per gasoline gallon equivalent (GGE). 28 This value complements the investments of
the Clean Transportation  Program by creating market incentives for near -term GHG
reductions, allowing the Clean Transpo  rtation Program to focus more resources on
longer -term market transformation goals.

In September 2018, CARB also adopted changes to the LCFS regulations that will benefit
the launch of ZEVs and ZEV infrastructure. The amendments will allow hydrogen

refueli ng stations to earn hydrogen refueling infrastructure credits based on the

capacity of the station. The amendments will also provide credits for DC fast charging
equipment based on the power rating of the equip ment. On the vehicles side, the
amendments als o restructure the existing approach for providing PEV rebates through
utilities to  create a statewide rebate that would be offered at the dealership, funded
through LCFS credit proceeds.

Senate Bill 1383 Short -Lived Climate Pollutants
Senate Bill 1383 (Lar a, Chapter 395, Statutes of 2016) sets targets for reducing the

36


https://www.arb.ca.gov/fuels/lcfs/dashboard/creditpricecalculator.xlsx

performance standard jointly established by the California Energy Commission and the
California Public Utilities Commission. The legislation was instrumental reducing
electricity derived from coal  -powered plants, and pa ved the way for a cleaner electricity
mix and lower GHG emissions.

Renewables Portfolio Standard (RPS) Program

Senate Bill 1078 (Sher, Chapter 516, Statutes of 2002) established California's RPS
program in 2002 by with the initial requirement that 20 perce nt of electricity retail sales
must be served by renewable resources by 2017. The program was accelerated in 2015

with S enate Bill 350 (De Leon, Chapter 547, Statutes of 2015) , which mandated a 50
percent RPS by 2030. SB 350 includes interim annual RPS tar ~ gets with three -year
compliance periods and requires 65 percent of RPS procurement to be derived from

long -term contracts of 10 or more years. In 2018, S enate Bill 100 (De Leén, Chapter 312,
Statutes of 2018) was signed into law, which further increased th e RPS to 60 percent by
2030 and requires all the state's electricity to come from carbon -free resources by 2045.

Clean Air Act, State Implementation Plans, and Mobile Source Strategy

The federal Clean Air Act of 1970 (42 U.S.C. 7401) authorizes the U.S. E nvironmental
Protection Agency (U.S. EPA) to establish National Ambient Air Quality Standards

(NAAQS) for criteria air pollutants that are harmful to public health. To achieve these
standards, the Clean Air Act directs states to develop State Implementatio n Plans (SIPs)
that describe how an area will attain the NAAQS. CARB, in coordination with local air

quality districts, is the state agency responsible for developing the California SIPs and
controlling emissions from cars, trucks, other mobile sources, an d consumer products.
In March 2017, CARB adopted the s tate SIP strategy with a commitment to achieving the
emission reductions from mobile sources and consumer products necessary to meet the
NAAQS for ozone throughout California. In October 2018, CARB adop ted a supplement
to the state SIP strategy to address the PM . standards in the San Joaquin Valley. *°

The state SIP strategy is one of several planning elements based on the 2016 Mobile
Source Strategy , which outlines an integrated strategy to meet air qu ality standards,
achieve state greenhouse gas emission targets, minimize exposure to toxic air
contaminants, reduce petroleum use by up to 50 percent by 2030, and increase energy
efficiency and renewable electricity generation. Many actions recommended in the
strategy, such as increasing the use of ZEVs and renewably sourced alternative fuels,
complement the activities of the Clean Transportation Program.

CARB reports that 12 million Californians live in communities that exceed the ozone
and particulate mat ter standards set by the U.S. EPA, and that the South Coast and San
Joaquin Valley are the only two areas in the nation in extreme nonattainment for the

30 More information  about the State SIP strategy, as well as the supplement for the San Joaquin Valley, is
available at https://ww3.arb.ca.gov/planning/sip/ 2016sip/2016sip.htm
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federal ozone standard. 3! The actions described inthe  state SIP strategy intend to
resolve these proble ms and are expected to result in up to an 80 percent reduction in
smog -forming emissions and a 45 percent reduction in diesel particulate emissions by
2031. 3% Since exposure to elevated levels of air pollutants causes significant health and
economic impacts in the state, reducing emissions of criteria and toxic air pollutants
will have corresponding benefits for Californians.

Clean Transportation Program investments frequently provide significant air quality

benefits by replacing conventional gasoline - and d iesel-fueled vehicles with near -zero -
and zero -emission vehicles, as well as providing the fueling infrastructure required for

these vehicles to operate. These Clean Transportation Program -funded vehicle and
infrastructure projects complement and assist ot her California efforts  in achieving the
goals of the federal Clean Air Act. Air quality benefits from Clean Transportation

Program projects are further discussed in Chapters 3, 4, and 5 of this report.

Executive Order s on Zero -Emission Vehicles and Senate Bill 1275

Executive Order B -16-12 set a target of 1.5 million zero  -emission vehicles on the road by
2025 and tasked various state agencies with specific actions needed to support this

goal. ® Subsequently, in January 2018, Executive Order B -48-18 set an exp anded target of
5 million zero -emission vehicles on the road by 2030, as well as a network of 200
hydrogen refueling stations and 250,000 electric vehicle charging stations , including
10,000 DC fast chargers, installed or constructed by 2025. 34 These execut ive orders have
guided the electric vehicle charging and hydrogen refueling infrastructure investments

of the Clean Transportation Program  to date .

The
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Transportation Program  since the inception of the pr  ogram and continue to be  program
priorities. The Electric  Vehicle Charging Infrastructure, Hydrogen Refueling
Infrastructure, and Advanced Freight and Fleet Technologies sections of this investment

plan update discuss proposed  Clean Transportation Program  activities that will help
achieve the goals of the ZEV Action Plan .
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Executive Order on Sustainable Freight

Issued in 2015, Executive Order B -32-15 ordered the development of an integrated
action plan to improve freight efficiency, transition to zero -emission technologies, and
increase the ¢
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summarizes the projected volumes and proposed percentages for renewable fuels to be
used under the RFS program. 4°

Table 9: Proposed and Final RFS Fuel Volumes for 2018-2020

Volume Standards
Category
2018 2019 2020
Cellulosic Biofuel 288 million 381 million* n/a
Biomass-Based Diesel 2.1 billion 2.1 billion 2.43 billion*
Advanced Biofuel 4.29 billion 4.88 billion* n/a
Total Renewable Fuels 19.29 billion 19.88 billion* n/a

Source: U.S. EPA. All volume is reported in ethanol-equivalent gallons, except for biomass-based diesel,
which is in U.S. gallons. *Proposed volume requirements as of July 17, 2018
As with the LCFS, the RFS provides a per -gallon subsidy for alternative fuels through
saleable RINs. This subsidy complements the goals of the Clean Transportation Program
by encouraging credit -generating and regulated parties  to invest in the lowest -cost
means of increasing alternative fuel use. The market value of these RINs can be volatile.
Pricing depends on the category of RIN , and for the f irst half of 201 8, ethanol RINs
averaged $0.44 and biodiesel RINs averaged $0.66 , with one RIN representing the energy
content of a gallon of ethanol. % This volatility affects the income of biofuel producers
and can negatively affect investments in project S.

Senate Bill 350 and the  Disadvantaged Communities
Advisory Group

SB 350, the Clean Energy and Pollution Reduction Act of 2015, requires that the

California Public Utilities Commission (CPUC) and the California Energy Commission

create a Disadvantaged Co mmunities Advisory Group (DACAG) to advi se on programs
proposed to achieve clean energy and pollution reduction. In early 2018, the CPUC and
the Energy Commission jointly approved members of a new advisory group consisting

of representatives of disadvantag ed communities . As defined in S enate Bill 350,
disadvantaged communities are the most burdened census tracts in California. Relative

burden is determined by review of data on 20 pollution/health and socioeconomic

factors. The DACAG will advi se on programs related to renew able energy, energy

40 United States Environmental Protection Agency. July 10, 2018 . Renewable Fuel Standard Program:
Standards for 2019 and Biomass _-Based Diesel Volume for 2020. _ Available at
https://lwww.gpo.gov/fdsys/pkg/FR -2018 -07-10/pdf/2018 -14448.pdf .

41 Based on analysis from California Energy Commission Energy Assessments Di vision, with data from the Oil
Price Information Service
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efficiency, transportation electrification, distributed generation, and clean energy
research and development and  determine whether those proposed programs will be
effective and useful in disadvantaged communities.

At a June 21, 2019 , meeting of the DACAG, Clean Transportation Program staff solicited
feedback on the March 27,2019 , draft of this investment plan from the DACAG

members. %2 In response, the DACAG provided comments on the 2019 -2020 Investment
Plan Update on Jun e 28, 2019. “® These comments included recommendations on how

the 2019 -2020 Investment Plan Update can effectively benefit communities
disproportionately burdened by pollution and soci oeconomic challenges.
Recommendations from the DACAG included
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transportation sector. Since 2009, the AQIP has provided deployment incentives for

light -duty electric vehicles through the CVRP, deployment incentives for alternative

medium - and heavy -duty vehicles through the Hybrid a nd Zero -Emission Truck and Bus
Voucher In centive Project (HVIP), as well as funding for other advanced emission

reduction technologies for vehicles. Before the availability of appropriations from the

GGRF, the Clean Transportation Program provided $49.1 mi llion in funding to backfill
CVRP needs, as well as $4 million for HVIP incentives.

CARB also distributes GGRF funding through its Low Carbon Transportation

Investments (LCTI) program to reduce greenhouse gas emissions and advance the
purposes of AB 32 and SB 32. Projects that were originally funded by the AQIP, such as
the CVRP, are now funded by the LCTI program because demand has exceeded available
funding from the AQIP. The LCTI provides incentives for light -duty vehicle and
transportation equity projec  ts, as well as heavy -duty vehicle and off -road equipment
projects.

In October 2018, CARB approved the  Proposed FY 2018 -2019 Funding Plan for Clean

Transportation Incentives  that includes funding totaling $483 million for LCTI and AQIP
projects. * Table 10 summarizes the funding allocations.

44 California Air Resources Board. September 21, 2018. Proposed Fiscal Year 2018 -19 Funding Plan for Clean

Transportation In _centives. Available at
https://lwww.arb.ca.gov/msprog/agip/fundplan/proposed_1819_fundin g_plan.pdf .

43


https://ww3.arb.ca.gov/msprog/aqip/fundplan/proposed_1819_funding_plan.pdf
https://ww3.arb.ca.gov/msprog/aqip/fundplan/proposed_1819_funding_plan.pdf

Table 10: FY 2018-2019 CARB Clean Transportation Incentives Allocations

Proposed Allocation (Millions)
Light-Duty Heavy-Duty AQIP-
Project Category Vehicle and and Off- Funded
Transportation Road Heavy-Duty
Equity Equipment | Investments
Investments Investments
Clean Vehicle Rebate Project $200
Transportation Equity Projects $75
Clean Truck and Bus Vouchers $125
Freight Equipment Advanced
Demonstration and Pilot $55
Commercial Deployment Project
Truck Loan Assistance Program $25.6
Diesel Particulate Filter Retrofit $3
Replacements
Total $275 $180 $28.6

Source: California Air Resources Board.

Many project categories listed above have particular importance to the goals and

strategies of the Clean Transportat
chapters of this investment plan update.

CPUC Transportation Electrification Activities

ion Program and are further discussed in subsequent

In 2014, the California Public Utilities Commission (CPUC) adopted Decision 14 -12-079
to allow consideration of uti  lity ownership of electric vehicle charging stations and
infrastructure on a case -specific basis. Subsequently, the CPUC approved infrastructure
pilot programs for Pacific Gas and Electric Company (PG&E), San Diego Gas & Electric
Company (SDG&E), and South ern California Edison (SCE) to install 7,500, 3,500, and

1,500 charging stations, respectively. % The utility programs for light -duty infrastructure
are described further in the Electric Vehicle Charging Infrastructure section in Chapter 3

of this report.

The CPUC is also working to implement provisions of SB 350 by directing the six

investor -owned electric utilities under the CPUC
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with $780 million  of these projects approved in January and May 2018. These projec ts
include roughly $592 million for medium - and heavy -duty vehicle infrastructure and

$171 million for light  -duty vehicle infrastructure. The projects for medium - and heavy -
duty electric vehicle infrastructure are discussed further in the Medium - and Heavy -Duty
Zero -Emission Vehicles and Infrastructure section in Chapter 3 of this report.

In addition, the remaining three investor -owned electric utilities
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in communities that experience disproportionate burdens from exposure to air

pollutants. In  September 2018 , CARB adopted a Community Air Protection Blueprint
describing how it will work with local resident s, air districts , and other partners to
identify local air quality problems, develop solutions , and track progress together. 4’
CARB also selected the first 10 communities that will be the focus of additional targeted
actions
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Mitigation Plan outlining how these funds will be spent. 4 The plan targets a minimum
of 50 percent of funding forthe benefit of low -income or disadvantaged ¢ ommunities .

California will also receive $25 million for vehicle replacement programs for low -income
consumers and $153.8 million in civil penalties. 50 In addition, Volkswagen will invest

$800 million in ZEV -related projects inthe  state and must offer and sell additional
battery -electric vehicle models in California between 2019 and 2025.
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amendments that have extended and increased the public benefits related to the
sett lement agreement.

48



CHAPTER 3:
Zero -Emission Vehicles and Infrastructure

The mass adoption of zero  -emission vehicles (ZEVs), including plug  -in electric vehicles
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indicative of the rapid pace of electric vehicle adoption by consumers. % Furthermore,
the Energy Commission forecasts th  at between 1.5 million and 2.4 million ZEVs will be

in the state by 2025, setting California on track to meet or exceed the state ZEV

deployment goals for 2025.  5¢ A convenient, reliable network of public electric vehicle
charging stations (EVCS) will be cri tical to continue supporting the expansion of PEV
ownership in California and ensure state ZEV deployment goals are realized. ( Most

California ZEVs in the near  term are expected to be PEVs, as CARB manufacturer surveys
forecast 47,200 FCEVs on Californiar  oads in 2024. %

Technology Overview

Charging infrastructure is typically categorized into three power ratings: Level 1, Level

2, and direct current (DC) fast charging. More than 90 percent of charging connectors
funded to date by the Clean Transportation Pr ogram are Level 2 chargers, which use
alternating current electricity to charge a PEV at 240 volts and can provide about 12 to

30 miles of range per hour of charging. %8 Fewer than 3 percent of charging connectors
funded by the Clean Transportation Program h ave been Level 1 chargers, which use
alternating current electricity at 120 volts to provide about 5 miles or less of range per

hour of charging. *° Finally, DC fast charging uses DC electricity at 480 volts to recharge
a BEV to 80 percent capacity in about 30 minutes, though the time required depends on
the size of the vehicle battery and the power level of the charger. &0

In addition to varying by charging rate, charging infrastructure varies by location type.

Residential projects account for 45 percent of th e Level 2 charging connectors funded
by the Clean Transportation Program to date, with most installed at single -family
homes. These chargers were funded through FY 2011 -2012 and, as at -home Level 2

chargers became readily available and affordable, the Ener gy Commission discontinued
funding for private  -use residential charging stations. Shared  -use residential charging
stations, which are predominantly used in multifamily housing, still face barriers that

impede PEV adoption. Projects at multifamily housing h ave been historically

55 Mulkern, Anne C. E&E News. August 2019.
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underrepresented by applicants despite efforts to target incentives toward electric

vehicle charging station installations at these locations. However, increased DC fast

charging could be one solution to help integrate lack of residen tial charging at multiunit
dwellings.
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To track progress toward this 2025 goal, Energy Commission staff sought data and
estimates regarding the number of public or shared charging connectors that exist

within California, as well as the recent and proposed charging infrastructure

investments of the Clean Transportation Program and other key state funding

mechanisms. % Table 11 below provides estimates of the existing number of public or
shared Level 2 and DC fast charging connectors or a combination within the state. The
table also provides estimates of the number of connectors to be installed with previous
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Collectively , however, electric vehicle infrastructure investments are following at a

slower pac e compared to trajectories of ~ PEV adoption. Itis also possible that California
will exceed the goal of 1.5 million zero -emission veh icles on the road by 2025, and the
state will need more chargers to meet the expanded market. It is likely that the gap will
continue to grow  beyond 2025 as PEV adoption continues to grow

Energy Commission staff conducted EVI-Pro modeling to estimate the  number of
charging connector s needed to suppor t 1.5 million ZEVs; staff did not take into account
the accelerating market for electric vehicle s inthe transportation network company
(TNC) sector
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integration with  the grid, which help reduce cost s for PEV drivers an d all electricity
customers.

As the market for PEVs becomes more developed, financing for electric vehicle charging
stations will eventually need to shift from government incentives to private sector

lending. Electric vehicle chargers, however, may require innovative business models
because of uncertain long -term payoff and risk, and these uncertainties may reduce the
willingness of lenders to fund EVCS with competitive financing terms. To validate the
profitability and feasibility of financing charging sta tions , the Clean Transportation
Program funded the Electric Vehicle Charging Station Financing Program, which is
administered by the California Pollution Control Financing Authority. Because potential
borrowers have shown limited interest in this demonstra tion -scale financing program,
Energy Commission staff expects to reevaluate and modify this program to best meet

the needs for charging infrastructure development in the state. Other advanced

financing mechanisms may also be considered as EVCS markets cont inue to mature.

New mobility services, including car - and ridesharing and autonomous and connected
vehicles, present other opportunities to expand the use of ZEVs. Thus far, ZEV use has
been limited largely to those who have the means to purchase a new veh icle. Dedicated
ZEV car- and ridesharing services, however, can provide zero -emission transportation
options for drivers and passengers who would otherwise have no alternatives to
conventional automobiles. To advance ZEV adoption, the Energy Commission may

provide funding from this category to purchase and install charging infrastructure for
demonstration PEV car - and ridesharing services. These demonstrations may be targeted

in disadvantaged and rural communities to provide further benefits to Californians who
lack adequate transportation options. The $46 million CARB is investing incar - and
ridesharing in disadvantaged communities with its Low Carbon Transportation funding

would further complement Clean Transportation Program investments in this area.

Planning and Readiness

The Energy Commission has provided funding to other project types that can indirectly
achieve the goals of the Clean Transportation Program, including regional alternative

fuel readiness plans. The Regional Alternative Fuel Readiness P lanning allocation
provided a funding source for planning that prepare s for and expedite s the launch of
alternative fuel infrastructure and vehicles.

The Energy Commission has conducted six grant solicitations for regional readiness

planning, providing $11 .4 million for 52 agreements to prepare for and expedite the
deployment of alternative fuel infrastructure and vehicles. Since the first regional

readiness planning projects were approved in 2011, the zero -emission vehicle sector has
matured significantly.  Most regions in California have developed regional readiness

plans because of this funding, and the plans have aided the launch of the first
generation of zero -emission vehicles and the continued installation of charging and
refueling infrastructure.
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Education and outreach are also important for driving consumer demand for zero
emission vehicles and increasing awareness of charging and refueling infrastructure.
The Energy Commission has provided funding for education and outreach projects

directly through

past investments in

centers for alternative fuels and advanced vehicle

technology and indirectly through support for regional alternative fuel readiness
planning grants. Continuing education and outreach are undertaken by automakers,
charging and refuelin

community engagement.

Most recently, the Energy Commission released

funding for the EV Ready Communities Challenge competition. GFO
phase of an expected two -phase effort that
planning blueprints that identify the actions needed to accelerate the deployment of
electrified transportation at the regional level. Twenty organizations applied for fundi
under GFO -17-604, and the Energy Commission provided a total of $2 million in grants
to nine recipients. The organizations that successfully complete blueprints are expected
to be able to apply for funding to implement the blueprints under the second ph

the EV Ready Communities Challenge.

g station operators, and industry groups through advertising and

provided funds to develop replicable

Clean Transportation Program Funding to Date

The Energy Commission has supported the rollout of PEVs by awarding nearly $95
million in Clean Transportation Program funding for electric vehicle charging
infrastruct ure. Due in part to these investments, California has the largest network of
publicly accessible electric vehicle chargers in the nation.

Clean Transportation Program investments have funded EVCS at many types of

locations, as detailed in Table 12. More t

installed at homes to support the early deployment of the first PEVs in the state. The
residential, fleet, workplace, multifamily housing, and public charging connectors, as
reported in Table 1 2, consist ent irely of Level 1 and Level 2 charging stations. The

corridor

some Level 2 charging stations.

charging stations consist mostly of fast chargers, but many sites also include

Solicitation GFO-17-604 to provide grant
-17-604 is the fir st

ng

ase of

han half of these Level 2 charging stations were

Table 12: Charging Connectors Funded by the Clean Transportation Program as of
March 1, 2019

Status

Private Access

Publicly Accessible

Residential
(Single &
Multifamily)

Fleet

Workplace

Multifamily
Housing

Public

Corridor/
Urban Metro

Total

Installed

3,936

115

364

341

3,118

226

8,100

Planned

0

76

8

191

1,280

1,555

Total

3,936

115

440

349

3,309

1,506

9,655

Source: California Energy Commission. Does not include connectors that have yet to be approved at an Energy
Commission business meeting or connectors that have yet to be funded under CALeVIP.
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California Electric Vehicle Infras tructure Project (CALeVIP)

In December 2017, the Energy Commission introduced the California Electric Vehicle
Infrastructure Project (CALeVIP) to provide streamlined Clean Transportation Program
incentives for light -duty electric vehicle charging infrastru cture. The incentives provided
through CALeVIP simplify the funding process and accelerate charger deployment

compared to the previously used grant solicitations. Each CALeVIP project provides
incentives for infrastructure in specific regions throughout th e state, with funding
targeted at regions that have low rates of infrastructure installation or lack adequate
incentives from utilities and other sources.

Through June 2019, the Energy  Commission has allocated $51 million for charger

rebates through CALeV IP, and the Commission may make up to $200 million available
through this funding mechanism depending on demand, project performance, and

funding availability. CALeVIP incentives have been available for businesses and public
agencies in Fresno County for L evel 2 chargers; in Los Angeles, Orange, Riverside, and
San Bernardino Counties for  DC fast chargers ; in Sacramento County for DC fast
chargers and Level 2 chargers; and in Humboldt, Shasta, and Tehama Counties for DC

fast chargers and Level 2 chargers. In  late 2019, the Fresno County incentive project is
expected to be rolled into a larger San Joaquin Valley project. Also in 2019, the Central

Coast incentive project will launch, which will include the counties of Monterey, Santa

Cruz, and San Benito. In 20 20, additional CALeVIP project areas are expected for

funding and may include the southern Bay Area, San Diego County, and the Sonoma

coastal area. Dedicated funding amounts or higher incentive amounts or both are also
available under CALeVIP for project s ites within disadvantaged communities . Energy
Commission staff continues to coordinate closely with local council s of governments ,
local governments, and municipalities to leverage other funding opport  unities to
increase chargers in focused locations to ma  ximize the effectiveness of limited Clean
Transportation Program funds. To this end, there are no plans to make CALeVIP a
statewide program.

Other Sources of Funding for PEV Infrastructure

In 2014, the CPUC adopted Decision (D.) 14 -12-079, which permits ut ility ownership of
electric vehicle charging infrastructure, contingent upon an examination of the utility
program through a balancing test. ~ ® A prior CPUC decision had prohibited utility

ownership of charging infrastructure; however, utilities may now appl y for ownership
approval on a case -specific basis. Each of the three major investor -owned utilities
applied to install electric vehicle chargers or supporting infrastructure for light -duty
63 California Public Utilities Commission . December 18, 2014.
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vehicles in the respective service territories, and these proposals were approved by the
CPUC in 2016.
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and NRG Energy, Inc. ¢ Volkswagen, through its subsidiary Electrify America, has also
agreed to invest $800 million over 10 years for ZEV infrastructure, education, and
access in California as part of a settlement with CARB. For the first 30 -month cycle of
the settlement, Electrify America is expected to invest roughly $45 million in community
chargers in major metropolitan areas and $75 million in a highway fast charging

network throughout the state.  ® For the second cycle, Electrify America is expected to
invest from $95 million to $115 million in community chargers in major metropolitan

areas, $25 million to $30 million in highway f ast chargers, and $16 million to $29

million for pilot projects including rural and residential Level 2 chargers and

autonomous vehicle and transit agency fast chargers. 0 Energy Commission staff will
continue to monitor and coordinate with other EVCS deplo yment projects to ensure the
strategic placement of electric vehicle infrastructure and avoid duplication of efforts. As
more funding sources become available, all agencies, utilities, and companies providing
EVCS funding will need to coordinate to expedit e expansion of the charging network and
avoid duplication.  Figure 7 illustrates  recent annual funding from major sources for
electric vehicle charging infrastructure in California.

Figure 7: Major Funding Sources for Light-Duty Charging Infrastructure in California

Source: California Energy Commission. Non-Clean Transportation Program funding amounts are estimated for FY 2018-
2019 and measured in millions of dollars. *Funding from the VW Settlement, PG&E, and SDG&E will be disbursed over
multiple years; reported amounts are annual averages of estimated total infrastructure funding.
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electrification of at least 15,000 medium - and heavy -duty vehicles at transit agencies,
ports, and warehouses. 7 Though this is a significant investment, t he total funding
needed in this sector to attain state air quality and climate change goals is far greater .
The Ports of Long Beach and Los Angeles estimate that more than $1.5 billion in
infrastructure  investments will be needed to f  ully electrify  their freight terminals .7

Publicly owned util ities have historically used the value of LCFS credits to support the
installation of charging infrastructure within their territories; recent LCFS amendments
adopted by CARB in September 2018 will require publicly owned utilities to contribute a
portion o ftheir LCFS credit value toward a statewide electric vehicle rebate fund. The
amendments also establish fast charging infrastructure credits that will further offer
incentives for the installation of fast chargers. These credits are generated based on the
nameplate capacity of the fast charging equipment. In the event that fast charging
infrastructure credits reach a certain threshold within the LCFS, the amendments also

include provisions that require a diversity of charging connectors and connector

proto cols.

Related State Policy

Senate Bill 350 requires CARB, in consultation with the Energy Commission, to develop

and release a study on the barriers faced by low -income customers in adopting zero -
emission and near -zero -emission transportation options. As a result, in April 2017,
CARSB released a draft guidance document titled Low-Income Barriers Study, Part B:
Overcoming Barriers to Clean Transportation Access for Low -Income Residents . CARB
subsequently issued the final guidance document in February 2018 af ter incorporating
comments received on the draft. " The guidance document cited affordability,

awareness, and a lack of permanent, long  -term funding sources as barriers to increasing
access to clean transportation and mobility options in underserved and dis advantaged
communities. Energy Commission staff will take these barriers and the

recommendations to overcome them into account when developing future funding
opportunities.

In September 2018, Governor Edmund G. Brown Jr. signed Assembly Bill 2127 (Ting,
Chapter 365, Statutes of 2018). The legislation requires the Energy Commission,
working with CARB and the CPUC, to prepare and biennially update a statewide

71 California Public Utilities Commission. May 31, 2018.
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assessment of the electric vehicle charging infrastructure . The assessment will focus on
the number and types of charging infrastructure needed to support levels of electric
vehicle adoption required for the state to meet its goals of at least 5 million vehicles on
California roads by 2030 and of reducing emissions of greenhouse gases to 40 percent

below 1990 levels by 2030. The Energy Commission will regularly seek data and input

from stakeholders relating to electric vehicle charging infrastructure and will update the
assessment at least once every two years.

In September 2018, Governor Brown signed Senate Bill 1000 (Lara, Chapter 368, Statutes
of 2018). The legislation require s the Energy Commission, in consultation with CARB, to
assess whether electric vehicle charging station infrastructure is disproportionately
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Medium - and Heavy -Duty Zero -Emission Vehicles and
Infrastructure

Freight and transit vehicles serve as a pillar to the California economy, providing
indispensable functions for domestic goods movement, international tr ade, mass
transportation , and other essential services. Clean Transportation Program  funding in
this sector has historically focused on medium - and heavy -duty vehicles, defined here as
vehicles with a gross vehicle weight rating above 10,000 pounds. These vehicles
represent a small share of California registered vehicle stock, accounting for about 1

million out of 31 million vehicles, or 3 percent; however, this small number of vehicles

is responsible for about 23 percent of on -road GHG emissions in the sta te because of
comparatively low fuel efficiency and high number of miles traveled per year. s Medium -
and heavy -duty vehicles additionally account for nearly 60 percent of NO < and 52

percent of PM , emissions from on -road transportation in California. 8 For these
reasons, medium - and heavy -duty vehicles represent a significant opportunity to reduce
GHG emissions and criteria emissions while focusing on a small number of vehicles.
Nonroad freight vehicles, such as forklifts and other cargo handlers, have simi lar or
supporting purposes and po tential for emission reductions.

As mentioned in the previous section, the Energy Commission has u sed the EVI-Pro tool
to estimate charging infrastructure needs for the light -duty sector. However, the EVI  -Pro
tool is not ¢ onfigured to provide similar estimates for medium - and heavy -duty vehicles,
due to comparative lack of information regarding travel patterns and preferred

approaches for recharging. As the Energy Commission prepares to conduct its inaugural
charging infras tructure assessment as part of  Assembly Bill 2127 (Ting, Chapter 365,
Statutes of 2018) , estimating the charging needs of medium - and heavy -duty vehicles

will be one of the key areas of analysis.

However, in anticipation of the need to ramp up charging inf rastructure drastically for
this sector, the proposed funding allocation for this activity in the 2019 -2020
Investment Plan Update is proposed to increase dramatically, to meet the growing needs

of medium - and heavy -duty zero -emission vehicles and charging infrastructure , as well
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Clean Transportation Program Funding to Date

The Energy Commission has provided more than $125 million in Clean Transportation
Program funding for a wide variety of a Iternative fuel and advanced technology
powertrains that can be incorporated into California trucks and buses. Table 13
summarizes the portfolio of the advanced technology freight and fleet vehicle projects
supported through the Clean Transportation Progra m.

Table 13: Advanced Freight and Fleet Vehicle Projects Supported by the Clean
Transportation Program as of March 1, 2019

Medium- and Heavy-Duty Vehicle # of .
Demonstrations LRSIl

Projects
Medium-Duty BEVs 5
Medium-Duty PHEVs 2
Medium-Duty Hybrids 1
Heavy-Duty BEVs 10
Heavy-Duty PHEVs 7
Heavy-Duty Hybrids 4
Electric Buses 4
Natural Gas Trucks 7
Fuel Cell Trucks 2
Fuel Cell Buses 5
Off-Road Hybrids 1
E85 Hybrids 1
Vehicle-to-Grid 3
Intelligent Transportation Systems 2
Total 54

Source: California Energy Commission

Other Sources of Funding

Other state programs provide funding for the vehicle types discussed in this section,
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demonstration and pilot commercial deployment projects .77 The $55 million will be

used to fund additional projects from the oversubscribed $150 milli on Zero- and Near
Zero -Emission Freight Facilities Project competitive solicitation held in 2018 using Fiscal
Year 2017 -18 funds. In addition to the for mentioned funds, the majority of Califo
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year statewide
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Charging for Medium - and Heavy -Duty Vehicles

Medium - and heavy -duty vehicles with electric powertrains may have charging

infrastructure requirements tha  t are incompatible with those of light -duty vehicles.
These vehicles may require charging infrastructure with specialized connectors or

higher voltage and power levels than what are typically provided for light -duty PEVSs. In
addition, heavy -duty vehicle op erators may need to locate chargers in areas that are
inaccessible to the public for security and safety reasons. Energy Commission staff is
developing a set of guidelines specific to medium - and heavy -duty vehicles and expects
that a portion of the fundin g from this allocation may be used to support the

installment of charging infrastructure specifically for medium - and heavy -duty PEVs.

Many alternative -fueled freight and fleet vehicles also require specialized refueling
infrastructure. While light  -duty PE Vs use standard Level 1, Level 2, or DC fast chargers,
medium - and heavy -duty electric vehicles can require charging systems that provide
significantly higher voltage and power levels. Medium - and heavy -duty PEV
manufacturers have not yet agreed to standar dize electric vehicle chargers, and some
use specialized charging systems that can be significantly more expensive than light -
duty counterparts . This specialized and dedicated electric charging refueling

infrastructure can add significant cost and affect t he financial viability of alternatively
fueled vehicle projects.

The Energy Commission is seeking ways to assist transit agencies with their transition
to zero -emission buses. The objective would be to provide targeted capital assistance to
install transi t zero -emission fueling infrastructure ( in other words
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Commission staff expects that some portion of Cle an Transportation Program funding
will be used to support the construction and installation of hydrogen refueling

infrastructure specifically for medium - and heavy -duty FCEVs.
Planning and Readiness for Medium - and Heavy -Duty Vehicle
Infrastructure

The Energy Commission is  seeking ways to assist commercial and bus fleet operators
with transitioning to zero  -emission medium - and heavy -duty vehicles by providing
funding for zero -emission vehicle readiness blueprints . Funding can promote planning
efforts that p repare for and expedite th e deployment of zero -emis sion vehicles and
infrastructure  that are integrated smartly into the grid to reduce charging costs, provide

grid benefits, and reduce costs for all electricity users . Commercial and bus fleets
throughout the state are facing significant barriers with infrastructure installation as
they prepare to incorporate electrification or fuel cell technology  or both . Guidance is
critical and Energy Commission staff is working on ways to provide a mechanism for

planni ng as well as outreach and education to help achieve this transition.

Summary

To meet state GHG and air quality goals, this sector will need to transition to zero -
emission technologies, and the resources required for this transition far exceed

available fu nding. Energy Commission staff expects an increasing demand for dedicated
charging and refueling infrastructure for medium - and heavy -duty zero -emission freight
and fleet vehicles funded through the Clean Transportation Program and by other state
incentive
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Hydrogen Refueling Infrastructure

Assembly Bill 8 (Perea, Chapter 401, Statutes of 2013) directs the Energy Commission to
allocate $20 million annually, not to exceed 20 percent of the funds appropriated by the
Legislature, from the Alternative and Renewable Fuel and Vehicle Technology Fund for
planning, developing, and  building hydrogen -refueling stations until there are at least
100 publicly available stations in California. The Clean Transportation Program funds

the development of hydrogen refueling stations to support the early fuel cell electric
vehicle (FCEV) market and the increasing population of on -road FCEVs.

Executive Order B -48-18 directs that all state entities work with the private sector and
all appropr iate levels of government to put at least 5 million ZEVs on California roads
by 2030 and spur the construction and installation of 200 hydrogen fueling stations by
2025.

Technology Overview

FCEVs using hydrogen fuel offer another zero -emission transportati  on option for
Californians. Like electricity, hydrogen can be produced from a variety of pathways,

including renewable sources of energy. When produced with one -third renewable energy,
the hydrogen for a passenger FCEV can reduce GHG emissions by about 50 to 70 percent
compared to a conventional gasoline vehicle, and this percentage is comparable to the
GHG emissions benefits of BEVs that use electricity from the power grid. 8 FCEVs can
also travel farther and be refueled more quickly than BEVs. Fuel cells e nable
electrification of a broad range of vehicles, including passenger cars, light -duty trucks
and SUVs, transit buses, and heavy -duty trucks and can complement BEVs by offering

zero -emission vehicles to drivers who need more range or faster refueling.

Several automakers have launched FCEVs for lease or sale in California. Hyundai became

the first automaker to offer a production model FCEV, the Tucson Fuel Cell, for lease in
2014 . Toyota subsequently released the Mirai FCEV in 2015, Honda released its

prod uction Clarity FCEV in 2016 , and Hyundai released its Nexo FCEV in 2018. Kia is
also expected to release a new FCEV model by 2020 , and in September 2017, Mercedes -

Benz presented a preproduction model of the hybrid G LC F-Cell, which combines
hydrogen fuel ¢ ell and plug -in battery -electric powertrains. CARB manufacturer surveys
forecast that 47,200 hydrogen fuel cell electric vehicles will be on California roads by

the end of 2024.8

83 Based on a range of potential hydrogen fuel pathways established by the LCFS. This includes an energy economy
ratio of for 2.5 FCEVs and arange of 65.87  -130.12 grams CO2e/megajoule (MJ) for hydrogen with one -third
renewable content. Source: CARB.
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Analyses conducted by CARB determined that open -retail hydrogen refueling sta  tions
are critical to enabling FCEV sales in California and expanding the network of stations
increases the marketability of FCEVs. CARB also conducts annual automaker surveys to
inform FCEV deployment efforts and analyses in California, and these surveys suggest
that FCEV deployment can be accelerated if the rate of station construction is increased.

To these ends, t he Energy Commission is working with hydrogen station developers to
create a network of stations needed to support the initial deployment of h ydrogen
FCEVsfrom Hyundai, Toyota, Honda, and other manufacturers.

To identify areas of the state with the greatest need for hydrogen refueling
infrastructure, CARB developed the California Hydrogen Infrastructure Tool (CHIT).
CHIT is a geospatial analys is tool used to analyze locations where potential refueling
demand is not met with sufficient hydrogen refueling coverage or capacity. The most
recent Clean Transportation Program hydrogen refueling infrastructure solicitation,
GFO-15-605, used CHIT as par t of the proposal evaluation to determine the project
coverage, capacity, and market viability.

The Energy Commission, through the Clean Transportation Program , has supported the
development of hydrogen refueling regulations and test procedures, hydrogen r efueling
infrastructure test equipment, and r egional readiness plans for FCEV and refueling

station development . The Energy Commission also provides data on Clean

Transportation Program  -funded hydrogen refueling infrastructure to the NREL

Technology Valida tion Program. NREL combines these data with other nationally

sourced data to assess hydrogen refueling systems and components under real -world
conditions ; analyze the availability and performance of existing hydrogen fueling

stations ; and provide feedback regarding capacity, use, station build time, maintenance,
fueling, and geographic coverage. The technology validation analyses help inform state

and national hydrogen refueling infrastructure installation

Clean Transportation Program Funding to Date

Throu gh the Clean Transportation Program , the Energy Commission has provided more
than $130 million of funding to install or upgrade 6 4 publicly available hydrogen
stations capable of light -duty vehicle refueling.  As of the end of 2018 , 39 hydrogen -
refueling stations were operational in California , with 38 funded by the Clean
Transportation Program . The most recent completed funding solicitation issued by the
Clean Transportation Program  for hydrogen refueling stations was GFO -15-605, which
made awards for 16 st ations in February 2017. Thirteen applicants submitted proposals

to install hydrogen refueling stations at 111 locations. The solicitation prioritized

hydrogen refueling stations that filled gaps in coverage and capacity throughout

California. The Energy C ommission provided  $33.4 million in grants for this solicitation
with funds from multiple fiscal years.

As with previous awards, the 16 stations funded under GFO -15-605 will provide at least
33 percent of the hydrogen from renewable sources. Four hydrogen refueling stations
previously funded by the  Clean Transportation Program  will provide 100 percent of the
hydrogen from renewable resources . Overall , stations funded by the  Clean
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Transportation Program  are expected to dispense fuel with an average of 37 per cent
renewable hydrogen content. The renewable hydrogen from these agreements is

typically derived from either renewable electricity via electrolysis or biomethane via

steam methane reformation at central production plants . Of the 6 4 stations that have
received Clean Transportation Program  funding, 5 are planned to use on -site electrolysis
to generate hydrogen. Energy Commission staff may consider providing Clean

Transportation Program funds to support additional on -site renewable hydrogen
production at ref ueling stations. Larger -scale, off -site r enewable hydrogen production is
discussed in the Low -Carbon Fuel Production and Supply section in Chapter 4 of this
report.

In addition to funding for infrastructure development, the Energy Commission has
recognized the need for operations and maintenance (O&M) funding for the initial
network of hydrogen refueling stations. This funding has provided ongoing support to
station developers who build and operate stations before the mass introduction of
FCEVs and is meant to sustain the stations until enough vehicles are on the roads to be
profitable. O&M support, however, reduces the amount of capital funding that the
Energy Commission can provide for new hydrogen station development.

Since 2014, the Energy Commission of  fered as much as $100,000 per year for up to
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stakeholders to ensure that all available funding for hydrogen refueling is used in the
most effective manner for encouraging early FCEV adoption.

The California Fue | Cell Partnership (CaFCP) has supported the growth of hydrogen as a

70


https://m.cafcp.org/
https://ww3.arb.ca.gov/msprog/zevprog/ab8/ab8_report_2018_print.pdf
https://ww3.arb.ca.gov/msprog/zevprog/ab8/ab8_report_2018_print.pdf

In December 2018, the Energy Commission and CARB released the Joint Agency Staff
Report on Assembly Bill 8: 201 8 Annual Assessment of Time and Cost Needed to Attain
100 Hydrogen Refueling Stations in California .88 This annual joint report evaluates
progress in establishing a network of 100 hydro gen refueling stations, the factors
affecting timely station development, the time and public funding needed to reach the

100 -station goal by 2024, and the ability of the hydrogen refueling network to serve the
anticipated 47,200 FCEVs projected by the end of 2024. Among the key findings of the
joint report:
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equipment may also be eligible for upgrade funding to return the stations to full
usabi lity.

For the hydrogen refueling infrastructure funding allocation, the Energy Commission is
considering colocat ing refueling for commercial vehicles and buses  with light -duty
vehicle refueling. This approach has the potential to aid inth e transition of C
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Summary of Zero -Emission Vehicles and Infrastructure
Allocations

Table 14: Proposed FY 2019-2020 Funding for Zero-Emission Vehicles and Infrastructure

Light-Duty Electric Vehicle Charging
Infrastructure

Relevant Policy Goals:
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CHAPTER 4:
Alternative Fuel Production

Zero - and Near -Zero -Carbon Fuel Production

The California transportation sector depends largely on petroleum, which accounts for

89 percent of ground transportation fuel used in the state. %1 Any low -carbon sub stitute
fuel that can displace the roughly 14 billion gallons of petroleum -based gasoline and

3.3 billion gallons of petroleum -based diesel used per year in California can provide an
immediate and long -term opportunity to reduce GHG emissions and petroleu m use. %

Biofuels
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due to the various possible economi ¢ benefits associated with  the installation,
expansion and operation  of the plants . Such anticipated benefits include d increase s of
tax bases and job creation. However, local pollution costs and benefits are less certain.
The Energy Commission will seek to  further ensure that alternative fuel production

projects provide economic and environmental benefits within disadvantaged

communit ies.

Fuel Type Overview

Renewable Diesel and Biodiesel

In 2018, renewable diesel was the most common diesel substitute in Ca lifornia with

384 million gallons used, = most of which was supplied through overseas imports. % Two
renewable diesel production  plants are operating in California and produced 33 million
gallons of renewable diesel fuel in 2017.  ° Renewable diesel that meets the fuel
specification requirements of ASTM International Standard D975 is fungible, or
interchangeable, with conventional diesel fuel and can be used in existing diesel engines

and fuel infrastructure.

Biodiesel is another diesel substitute; however, un like renewable diesel, it is not fully
fungible with conventional diesel fuel. Many modern diesel vehicles can use biodiesel in
concentrations ranging from 5 to 20 percent, depending on the requirements and
limitations of the engine, without special modifi
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biodiesel accounted for about 50 percent of LCFS credits in 2018, increasing from 9
percent of LCFS credits in 2011. %°

Ethanol and Renewable Gasoline

Ethanol is the only widely available gasoline substitute, and it is used primarily as a fuel

additive with gasoline. California limits ethanol blends in conventional gasoline to

10 percent, although the U.S. Environmental Protection Agency permit s blends of up to
15 percent. Tho ugh ethanol continues to be the largest volume alternative fuel used in
California, in -state ethanol use has not substantially changed since 2011. California has
the capacity to produce about 22 3 million gallo ns of ethanol per year within the state
using primarily corn as a feedstock. 1%

Flex-fuel vehicles (FFVs) are capable of running on higher blends of up to 85 percent

ethanol and 15 percent gasoline, referred to as E85. About 1.8 million FFVs are

registered in California, which, during 2017, used 23.9 million gallons of E85. 101 While
sales of E85 continue to increase, E85 accounts for only about 1 percent of the total fuel

used by FFVs and about 1 percent of total ethanol consumption in the state. 102

Renewable g asoline is a potential gasoline substitute, although it is undergoing research

and development and is not commercially available. Similar to renewable diesel, it will

need to conform to relevant ASTM International standard specifications to operate in

unmo dified spark ignition (for example, gasoline) engines. Renewable crude oil products
can serve as a fully fungible substitute for petroleum crude oil at refineries. Renewable

crude oil is in the research and development phase and, if developed into a

commer
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negative carbon intensity roughly 125 percent below diesel. 103 Biomethane derived from
dairy biogas has the lowest carbon intensity approved under the LCFS
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feasibility of these project types and provide a model to increase the use of biomethane
fuel in California.

Renewable Hydrogen

SB 1505 (2006, Lowenthal) requires that 33 percent of hydrogen used for transportation
come from renewable sources. As part of the Low Carbon Fuel Standard credits for ZEV

infr astructure that took effect in January 2019, qualifying stations must have a

renewable content of 40  percent or higher. Renewable hydrogen is a relatively new
transportation fuel, as hydrogen fuel cell electric vehicles (FCEVs) have only recently
become co mmercially available. The production methods, however, are commercially
mature, and the fuel can be produced most commonly through steam reformation of
biomethane or through electrolysis using water and renewable electricity . (However , lack
of access to wh olesale electricity could present a market barrier .) According to the
California Independent System Operator, increasing amounts of renewable power

generation may result in electricity oversupply as California renewable power

requirements grow from 33 perc  ent to 50 percent. %7 Renewable hydrogen production is
being investigated as a viable technology for beneficial use of this surplus renewable

energy. Several Clean Transportation Program projects already use electrolysis to

generate modest volumes of hydroge  n at fueling stations. Potential renewable hydrogen
production projects may include using renewable energy to produce large volumes of
renewable hydrogen through electrolysis, or commercial -scale steam reformation plants
that exclusively use biomethane as  a feedstock.

Feedstock Availability

Feedstock availability must also be considered when determining the potential of

biofuels. In 2016, the U.S. Department of Energy released Volume | of the 2016 Billion -
Ton Report , which assesses potential available bioma  ss resources in the United States
and analyzes associated economic and technological characteristics. 108 The report
determined that California has the second highest available volume of any state of

forest biomass, with 2.05 billion short tons across 32 mill ion acres, though the majority
is only moderately economically viable. Compared to other states, the report also

identified the potential economic availability in California as high for waste resources

and microalgae, low for dedicated biomass energy crops , and mixed for various crop
residues. Volume Il of the report, released in January 2017, addresses the environmental
sustainability of various feedstock and processing scenarios.

107 California Independent System Operator. April 29, 2016.
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Clean Transportation Program Funding to Date
To date, the Energy Commission  has awarded nearly $200 million to 71 low -carbon fuel
production projects. These awards are summarized by fuel type in Table 1 5.

Table 15: Summary of Low-Carbon Fuel Production Awards to Date

Qualifying Funds Requested =T
Fuel Type Proposals* i Quallfylrlg (TETTES Awarded
. Proposals Made . S
Submitted AR (in Millions)
(in Millions)
Gasoline Substitutes 27 $68.8 16 $39.5
Diesel Substitutes 60 $177.1 26 $74.2
Biomethane 62 $191.9 27 $76.8
Renewable Hydrogen 3 $11.9 2 $7.9
Total 152 $449.7 71 $198.4

Source: California Energy Commission. *Qualifying proposals refers to proposals that received at least a passing score.

The most recent Clean Transportation Program solicitations for low -carbon fuel
production were GFO -18-601 (focused on community - and commercial -scale projects)
and GFO-18-602 (focused on demonstration projects.) In January 2019, the notice of
proposed awards was released for GFO -18-601. The proposed total award from this
solicitation was  $19.45 million and went to five community - and commercial -scale low
carbon fuel production  plants . This solicitation was significantly oversubscribed, with

18 passing proposals requesting $71.4 million.

Low life -cycle GHG emissions, as well as other sustainability considerations, have long
been a primary factorind etermining Clean Transportation Program  funding for
renewable fuel production projects. Table 1 6 shows a selection of the commercial
projects by fuel type that either received or are proposed to receive Clean
Transportation Program  funding. While the  pathway used for these projects may not
have the lowest carbon intensity, the technologies used are sufficiently developed to
allow for considerable annual production of at least several hundred thousand gallons

of fuel per year.

-scale
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Table 16: GHG Emission Reduction Potential of Commercial-Scale Clean Transportation
Program Projects

Average Range of Total Annual
Fuel Tvpe Feedstock GHG # of Annual Capacity Capacit
yp Descriptions Emission Projects for Individual pacity
T - Increase
Reduction Projects
Dairy manure; fats,
Biomethane oils, & grease; 166% 10 140,000

food, green, yard,
& municipal waste
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Table 17: Sample of Precommercial Clean Transportation Program Projects

Fuel Type

Biomethane

Estimated Annual Capacity
L GHG # of for Individual
PRIy DEEEnpiT Emission | Projects Projects
Reduction*® (DGE)
Anaerobic codigestion
of wastewater; manure; 89% - 150% 4 57,000

or food, beverage, or
green waste
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2019, slightly more than $25 million is available for wa  ste diversion using greenhouse
gas reduction funds.

The California Department of Food and Agriculture awarded $35.2 million in October
2017 for anaerobic digesters at dairies through the Dairy Digester Research and
Development Program and awarded $72.4 mi llion for additional dairy digester projects
in 2018. For 2019, the California Department of Food and Agriculture anticipates

making between $61 million and $75 million available for these activities. The Energy
Commission will work with these agencies to ensure future funding awards are
complementary rather than duplicative.

For Fiscal Year 2018 -2019, the Legislature also allocated $12.5 million in greenhouse gas
reduction funds toward a new Low Carbon Fuel Production Program to be administered

by the Ene rgy Commission. This funding will be u sed to support new and expanded
production of low -carbon fuels at commercial scale. At its July 15, 2019 , Energy
Commission business meeting , the En ergy Commission adopted guidelines to
implement the program. These gui  delines included requirements that any award must
resultin more than 1 million diesel gallons equivalent per year, and any produced fuel
must have a carbon intensity lower than 30 grams per megajoule ( about 70 percent
below gasoline or diesel). 112

In addit ion, the LCFS and RFS requirements can support low  -carbon fuel producers by
creating markets for carbon credits and renewable fuels. The incentives earned through

the LCFS provide steady financial support to low -carbon fuel producers, distributors,

and ble nders in California . In 2018, 88 percent of LCFS credits were granted for biofuels
including biomethane, ethanol, biodiesel, and renewable diesel. 113 These credits equate

to an incentive of more than $1.1 billion for biofuel producers and retailers, if sold at
the average credit price of $154 for 2018. 114 CARB and Energy Commission staff expect s
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Related State Policy

Energy Commission sta ff expects the availability of organic waste feedstocks suitable
for prelandfill biomethane production to increase as a result of Assembly Bill 341
(Chesbro, Chapter 476, Statutes of 2011) and Senate Bill 1383 (Lara, Chapter 395,
Statutes of 2016). AB 341 set a state goal of reducing, recycling, or composting

75 percent of solid waste by 2020 ; SB 1383 set additional goals to reduce statewide
disposal of organic waste from 2014 levels by 50 percent by 2020 and 75 percent by
2025. CARB also notes in the  Short-Lived Climate Pollutant Reduction Strategy that the
state must have sufficient organics processing capacity to handle this additional
diverted organic waste. %5 Low-carbon fuel production projects that reduce methane
emissions, such as biomethane productio n plants
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tree mortality. The potential supply of woody biomass feedstock from dead trees

exceeds that of any other source of waste material in t he state, and the sustainable
harvesting and use of this biomass can avoid carbon emissions from wildfire and
decomposition. Energy Commission staff seeks to attract technologies that can
economically convert this feedstock into low -carbon biofuels. As ar esult, on October 24,
2018, the Energy Commission released solicitation GFO -18-501. The purpose of this
solicitation is to provide up to $4 million funding for renewable energy and advanced
generation research projects aimed at developing and demonstrating innovative
technologies for the conversion of forest waste biomass to renewable gas. Technologies
of interest include the systems that convert biomass into intermediate products (e.g.,
synthesis gas) and cleaning and upgrading systems that further refine intermediate
products into renewable gas.

Some fuel types and pathways have shown minimal improvement in carbon intensity or

cost -effectiveness in recent funding solicitations, which may indicate that the

technology or process has fully matured. The Ener gy Commission may evaluate
renewable fuel types and production pathways to determine when state incentives are

no longer necessary. To this end, incentives may be reduced or altered by placing a

higher emphasis on using cost -effectiveness scoring criteria  or pathway efficiency, or
requiring increased benefits from repeat applicants. As the market for low -carbon fuels
continues to develop, the Energy Commission may also consider alternative funding
mechanisms, such as revolving loan or loan guarantee program s, which may be more
suitable for large projects and developed industries.

For FY 2019 -2020, Energy Commission proposes allocating $10 million Clean
Transportation Program funding for Zero - and Near -Zero Carbon Supply Production
This funding will be used  for conversions of waste streams projects and lor for
renewable hydrogen production. Staff does not intend to carve out any of the $10
million for any specific fuel, but rather have them compete to drive the most innovative
projects. Incentives for Low Car bon Fuel Production and Supply are available through
multiple state agencies, such the CalRecycle Organics Grant Program, the California
Department of Food and Agriculture Dairy Digester Research and Development
Program, and by earning LCFS credits.
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Summa ry of Alternative Fuel Production Allocations

Table 18: Proposed FY 2019-2020 Funding for Alternative Fuel Production

Zero- and Near Zero-Carbon Fuel Production

Relevant Policy Goals:

85



CHAPTER 5:
Related Opportunities

Natural Gas Vehicles and Infrastruct ure

Natural gas vehicles and fueling infrastructure are commercially mature alternative

transportation technologies, and a significant number of these vehicles have already

been deployed in California. Nearly 19,000 medium - and heavy -duty natural gas vehic les
operate in California, making this fuel type the most common alternative fuel vehicle in

each of these vehicle classes. ! California leads the nation in the number of compressed
natural gas (CNG) and liquefied natural gas (LNG) fueling stations, with 32 8 public or
private CNG stations and 46 public or private LNG stations. 118

Under the LCFS, conventional natural gas offers modest GHG reductions of about 14

percent compared to gasoline and diesel.  '®* However, the life -cycle GHG emissions of
natural gas vehic les can be significantly reduced with the use of biomethane, which has
some of the lowest carbon intensity values established by the LCFS. Biomethane from
wastewater biogas offers life  -cycle GHG emission reductions of as much as 92 percent
compared to dies el, while biomethane derived from high -solids anaerobic digestion can
reduce life -cycle GHG emissions by upward of 125  percent. 2° Biomethane derived from
dairy biogas has the lowest carbon intensity approved under the LCFS; approximately

255 grams of carbon  dioxide equivalent greenhouse gases per megajoule. 121

In 2015, Cummins Westport Inc. became the first natural gas engine manufacturer to
receive emission certifications from both the U.S. EPA and CARB at a level of 0.02 grams
NOy per brake horsepower -hour, which is equal to a 90 percent reduction in NO X
emissions compared to existing emission standards. 122 These engines, referred to as

117 Based on analysis from the California Energy Commission Energy Assessments Division , with data from
the California Department of Motor Ve hicles.

118 U.S. Department of Energy Alternat
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low -NOy engines, are now available for purchase and have the potential to support the
market deployment of near  -zero -emission medium - and heavy -duty natural gas trucks.
By using biomethane and low -NOjy engines, natural gas trucks have the potential for low
criteria pollutant emissions and low or even negative GHG emissions.

Clean Transportation Program Funding to Date

The Clean T ransportation Program has provided significant support for the deployment
of natural gas ve hicles, as summarized in Table 19

Table 19: Clean Transportation Program Funding for Natural Gas Vehicle Deployment as of
March 1, 2019

Clean
# of Transportation
Funding Agreement or Solicitation Vehicle Type . Program
Vehicles ;
Funding
(in Millions)
Federal Cost-Sharing Projects
(ARV-09-001 and ARV-09-002) Heavy-duty trucks 334 $14.4
Up to 8,500 GVW 362 $0.9
. 8,501-16,000 GVW 437 $4.9
Buydown Incentives
(PON-10-604, PON-11-603, 16,001-26,000 GVW 136 $2.1
and PON-13-610) 26,001-33,000 GVW 53 $1.5
33,001 GVW and up 746 $20.2
Up to 8,500 GVW 0 $0.0**
8,501-16,000 GVW 64 $0.4
Natural Gas Vehicle Incentive Project* | 16,001-26,000 GVW 64 $0.7
26,001-33,000 GVW 17 $0.3
33,001 GVW and up 694 $17.4
California Air District Natural Gas
Vehicles (GFO-17-605) TBD 220 $16.0
School Bus Replacement Projects
(GFO-17-607) School Buses 25 $4.0
Total 3,152+ $82.8

Source: California Energy Commission. *Total budget for NGVIP agreement is $23.7 million, including administrative
costs. **$4,000.

Beginning in 2015, the Energy Commission provided Clean Transportation Program

incentives for the purchase of natural gas vehicles through the Natural Gas Vehicle

Incentive Pro ject (NGVIP), which is administered by the Institute of Transportation

Studies at the University of California, Irvine. Similar to prior solicitations, the NGVIP

provides incentives on a first  -come, first -served basis at varying levels, depending on

the gr oss vehicle weight. Unlike previous incentive programs, however, the NGVIP
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provides the incentives directly to vehicle purchasers. Of the $21.8 million available for
incentives, about $18.3 million of incentive funds were paid by September 12, 2018,
with t he remaining $3.5 million reserved.

In May 2018, the Energy Commission awarded $8 million each to the San Joaquin Valley
Unified Air Pollution Control District and the South Coast Air Quality Management

District to support existing incentive programs for n atural gas vehicles. Energy
Commission staff expects these incentives will support the purchase of at least 220
natural gas vehicles.

Additional Clean Transportation Program funds for natural gas vehicle deployment were
made available under solicitation G =~ FO-17-607, which targeted the oldest diesel school
buses operating in districts with disadvantaged communities and high participation in

free or reduced -price lunches. While most of the available funding was for electric buses
under the California Clean En  ergy Jobs Program, school districts were given the option
to certify whether an electric school bus would be unable to meet their needs. These
districts were subsequently awarded a limited amount of remaining Clean

Transportation Program funding for natura | gas vehicle deployment that could go
toward natural gas school buses.

To date, the Clean Transportation Program has provided over $24 million toward the
installation or upgrade of about 70 natural gas fueling stations. Of this, about $11.8

million (49 pe rcent) will go toward 32 stations in disadvantaged communities. The most
recent solicitation for natural gas fueling infrastructure projects, GFO -16-602, made
$3.5 million available to public K -12 school districts in California. This solicitation was
under subscribed, as the Energy Commission received four applications, and only three
were eligible and awarded a total of $1.5 million . Remaining natural gas fueling
infrastructure funds from the Clean Transportation Program  were recently used to
support the na tural gas school buses funded under GFO  -17-607.

Other Sources of Funding

CARB funds low -NOy natural gas vehicles through its Low Carbon Transportation

Investments. During the First Advisory Committee meeting for the Clean Transportation
Program investment plan update, held on November 8, 2018, CARB representatives

reiterated that there is considerable funding available through the HVIP. The approved
FY 2018-2019 Funding Plan for Clean Transportation Incentives includes low -NOy natural
gas vehicles as well a s zero -emission and hybrid vehicles as an eligible powertrain under

the Clean Truck and Bus Voucher project, for which CARB staff proposes allocating

$125 million. As of March 1, 2019, the project has paid vouchers for more than 700 low
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NOx vehicles, with over 900 additional incentives going through the application and
redemption process. *

CARB is in the process of developing alow  -NOy engine standard for medium - and heavy -
duty vehicles with an effective date of 2023. 124 More information about this possible

new standard, as well as a CARB board hearing, is expected in 2019. The new standard,

if adopted, may result in an increase in demand and a self -sustaining market for low -
NOx natural gas vehicles and other powertrains capable of achieving the emission

stan dard.

Summary

For FY 2019 -2020, Energy Commission staff does not propose allocating Clean
Transportation Program funding for natural gas vehicle incentives or infrastructure

projects. Significant incentives for natural gas vehicles are available through th e CARB
Clean Truck and Bus Voucher Project and various California air district programs.

Additional Clean Transportation Program incentives for these vehicles would be

redundant with these other funding sources. In addition, Energy Commission is

committed to prioritizing zero - emission vehicles and infrastructure in FY 2019 -2020.

Manufacturing

New and emerging technologies can simplify, accelerate, and reduce the cost of the
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infrastructure manufacturers, and ZEV supply chain component manufacturers in
California. 2

Funding support is critical at all stages of product, manufacturing, and business
development to succes sfully bring emerging technologies to market. The Energy
Commission, through the Clean Transportation Program, has provided significant

support to expand the in  -state manufacturing capacity of zero -emission vehicles and
components . California leads the nat ion in venture capital funding for clean
transportation technologies, with 87 percent of these investments nationwide being

made in California in 2016. 2 Grant funding from the Clean Transportation Program

and the CARB Low Carbon Transportation Investments continues to support
demonstration and deployment of alternative fuel vehicles, technologies, and

infrastructure.

Despite the financial and technical support available to advanced transportation
technology manufacturers, early stage companies often struggl e to transition from
producing demonstration products to achieving full commercialization. This challenge

is often because of low volume sales and a lack of available capital to support growth

from the private and public sectors, commonly referred to as th e commercialization
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stations. The processor provides smart grid and peak load management functions to
reduce GHG emissions by regulating the electricity demand load of the charger, which
also reduces the cost of charging by charging at the most economical time. ChargePoint
placed the communications  processor in commercial production after completing the
project.

Another example of Clean Transportation Program manufacturing project funding
support is Proterra, Inc., which received a $3 million grant to design and build a new
manufacturing line for ba  ttery -electric transit buses. Proterra produces the Catalyst
battery -electric bus, which is available in both 35 - and 40 -foot variants and has a
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Workforce Development

The Energy Commission has also provided significant investments for the training and
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Table 20: Community Colleges Funded Under the ATL Initiative by the Clean
Transportation Program

Region Community College

American River College (Sacramento)

Chabot College (Hayward)

Northern California ] ] ]
City College of San Francisco (San Francisco)

Foothill De Anza Community College District (Los Altos Hills)

Bakersfield College (Bakersfield)

Central California
Hartnell College (Salinas)

Cerritos College (Norwalk)

College of the Desert (Palm Desert)

Copper Mountain College (Joshua Tree)

Cypress College (Cypress)

Southern California | Los Angeles Trade Technical College (Los Angeles)

Rio Hondo College (Whittier)

Saddleback College (Mission Viejo)

San Diego Miramar College (San Diego)

Victor Valley College (Victorville)

Source: California Energy Commission

The CCCCO, in partnership with the California Workforce Development Board, and in
coordination with Mission College, developed the Energy Transit Apprenticeship
Program. The apprenticeship program was funded by the Clean Transportation P rogram
and resulted in institutionalizing the new California Division of Apprenticeship
Standards (DAS) for the Santa Clara Valley Transportation Authority, with Mission
College as the lead educational agency. The project established the DAS registered
app renticeships for both Coach Operator and Service Mechanic. The project also
supported the enrollment of well over 200 apprentices and established the Mission
College Department of Transportation Studies, creating 29 Transit Career courses and
two certifica tes. Additional outcomes from this project include ongoing coordination
with Sam Trans, AC Trans, Golden Gate Transit, Fresno Transit Authority, and the City
of Stockton. The apprenticeship program will also be a transferable model that will be
available a
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In October 2018, Energy Commission staff participated in the Los Angeles Economic
Development Corporation Meeting with the purpose of discussing alternative fuel

work force needs. The meeting brought together industry, community colleges,

government, and other related stakeholders and was structured in multiple panel

discussions. The panel discussions resulted in a better understanding of the needs and
challenges facing employers in the Los Angeles area. The meeting also provided an
opportunity for government and community colleges to provide an overview of available
resources.

Summary

Based on expecta tions of needed funds in FY 2019  -2020, Energy Commission staff
propose s a $2.5 million allocation for wor kforce training  projects. The Energy
Commission will ~ continue to work with partner agencies to determine how Clean
Transportation Program  funding can best be invested to maximize the benefits of this
funding. Workforce tr  aining investments will also prioritize disadvantaged and low
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CHAPTER 6:
Summary of Funding Allocations

Proposed fundi ng allocations for FY 2019 -2020 are summarized in Table 22

. In the

event that a different amount of funding is available, the allocations in this document

may be revised in subsequent versions or amended after final adoption.
each allocation , please see the relevant section of the preceding chapters.

For details on

Table 22: Summary of Proposed Funding Allocations for FY 2019-2020

Category Funded Activity 2019-2020
Light-Duty Electric Vehicle Charging Infrastructure $32.7 million
Zero-Emission . . .
. Medium- and Heavy-Duty Zero-Emission Vehicles .
Vehicles and $30 million
and Infrastructure
Infrastructure
Hydrogen Refueling Infrastructure $20 million
Alternative Fuel . -
i Zero- and Near Zero-Carbon Fuel Production $10 million
Production
Related Opportunities | \orkforce Development $2.5 million
Total $95.2 million

Source: California Energy Commission.
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GLOSSARY

AIR POLLUTANT
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ELECTROLYSIS
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LEVEL 1 CHARGER
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APPENDIX A:
LIST OF ACRONYMS

AB Assembly Bill
AQIP Air Quality Improvement Program
ARPA-E Advanced Research Projects Agency

A-2



LCTI
LNG

MJ
MMTCO.e
NAAQS
NGVIP
NOx
NOPA
NREL
O&M
PM, 5
PEV
PG&E
PHEV
PON
RFS

RIN

SB

SCE
SDG&E
SIP
SoCal Gas
U.S. EPA
ZEV

Low Carbon Transportation Investments

liquefied natural gas
megajoule

million metric tons of carbon dioxide
National Ambient Air Quality Standards
Natural Gas Vehicle Incentive Project

oxides of nitrogen

notice of proposed award

National Renewable Energy Laboratory
operations and maintenance

-equivalent greenhouse gases

particulate matter, 2.5 micrometers and smaller
plug -in electric vehicle
Pacific Gas and Electric Company
plug -in hybrid el ectric vehicle

program opportunity notice

Renewable Fuel Standard

renewable identification nu

Senate Bill

Southern California Edison
San Diego Gas & Electric Company
State Implementation Plan
Southern California G as Company

mber

United States Environmental Protection Agency

zero -emission vehicle
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